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Partial English Translation 

3 MTCMOS CIRCUIT 

3 . 1 Circuit Structure 

MTCMOS is the abbreviation of Multi-Threshold-Voltage. The MTCMOS 
circuit includes a high threshold voltage MOSFET and a low threshold voltage 
MOSFET, therefore, has both a higher current drive ability of low Vt transistor and a 
low leak current characteristics of high Vt transistor. In Fig. 1, a basic structure of 
MTCMOS is shown, (a) is P~ch type power switch and (b) is N-ch power switch. The 
circuit in the broken line block is formed by the low Vt transistors. And there is a 
power switch or sleep control switch having high Vt transistor Qs is provided between a 
real power supply line (VDD, VSS) and a pseudo power supply line (VDDV or VSSV) 
When sleep mode, the power switches turned off so as to avoid a leak current in the 
sleep mode. 

4.2 Balloon type data holding circuit 

A balloon type data holding circuit is proposed as Fig. 6. A memory circuit to 
which a power is always supplied is connected to the portion A in which data should be 
held in the MTCMOS circuit, so that the memory circuit holds data in the sleep mode 
on behalf of MTCMOS circuit. Fig. 7 shows the operation of the data holding at the 
sleep mode. In the active mode, the memory circuit with high Vt is not connected to 
the data bus, the delay time of the data bus is not increased. 
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